Cerebral hypoperfusion and amyloid-induced synergistic impairment of hippocampal CA1 synaptic efficacy and spatial memory in young adult rats.
Alzheimer's disease (AD) is characterized by amyloid plaques, neurofibrillary tangles in the brain, cerebral hypoperfusion/hypometabolism, and amyloid angiopathy. The former two and cell loss occur late in the disease and are probably not the leading causes for the initial memory decline. Cerebral hypoperfusion is a pre-clinical event in AD and represents the most accurate indicator predicting the probable AD patients to develop AD in a future time. However, in young animals, cerebral hypoperfusion as those matching the reduction in AD has no significant effects on learning and memory. Here, we report that association of cerebral hypoperfusion (2-vessel occlusion) with cerebrovascular amyloid (internal-carotid 0.5 mg beta(25-35), an active fragment of Abeta) significantly impaired spatial learning and memory of young adult rats, while neither the same insult alone had significant impact. At the time when the spatial memory was impaired, in vitro recording revealed that the associated cerebral hypoperfusion and internal-carotid amyloid reduced the ability of the hippocampal CA1 network to generate cholinergic theta and the synaptic modification evoked by associative activation of cholinergic and GABAergic inputs. The results suggest that cerebral hypoperfusion and amyloid angiopathy may play an important role as associated events in initiating the early memory decline in AD.